Analysis of retroviral protease cleavage sites reveals two types of cleavage sites and the structural requirements of the P1 amino acid.
Retroviruses encode a protease which cleaves the viral Gag and Gag/Pol protein precursors into mature products. To understand the target sequence specificity of the viral protease, the amino acid sequences from 46 known processing sites from 10 diverse retroviruses were compared. Sequence preference was evident in positions P4 through P3' when compared to flanking sequences. Approximately 80% of all cleavage site sequences could be grouped into two classes based on the sequence composition flanking the scissile bond. The sequences at the amino-terminal cleavage site of the major capsid protein of Gag is always a member of one of the two classes while the carboxyl-terminal cleavage site is of the other class, suggesting a biological role for the two classes. Known processing site sequences proved useful in a motif searching strategy to identify processing sites in retroviral protein sequences, particularly in Gag. In all known cleavage sites, the P1 amino acid is hydrophobic and unbranched at the beta-carbon. The sequence requirements of the P1 position were tested by site-directed mutagenesis of the P1 Phe codon in an HIV-1 Pol cleavage site. Mutations were tested for protease-mediated cleavage of the Pol precursor expressed in Escherichia coli.